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Description 

[0001 ] The present invention relates to a vehicle body 
structure and, more particularly, to a vehicle body struc- 
ture having decreased weight and increased strength. 5 
[0002] JP-A 9-99870 discloses a vehicle floor con- 
structed of a plurality of aluminum alloy extruded parts 
that have been extruded in a direction parallel to a lon- 
gitudinal central line of a vehicle. Hollow extruded ma- 
terials are arranged in the longitudinal direction of a 10 
body and welded together to form the floor section of 
the body frame of an automobile. The extruded materi- 
als are molded with two kinds of dies so that the extrud- 
ed materials have symmetrical cross-sectional shapes 
respectively. They are inverted and symmetrically ar- 15 
ranged across another extruded materia! and are weld- 
ed to form the floor section. The types of the extruded 
materials can be decreased, molding and machining fa- 
cilities can be miniaturized, and the manufacturing cost 
can be reduced. 20 
[0003] There is a need for a vehicle body structure 
having a reduced stress discontinuity at a point where 
the structural members are connected. 
[0004] There is also a need for a vehicle body struc- 
ture in which a moment arm caused by deformation of 25 
the dash panel is reduced. 

[0005] There is a further need for a vehicle body struc- 
ture having increased strength with decreased weight. 
[0006] DE-A-43 35 501 discloses a vehicle body 
structure in accordance with the preamble of claim 1 . 30 
[0007] The present invention provides a vehicle body 
structure as set forth in claim 1. 

[0008] In general terms the invention provides a vehi- 
cle body structure for a vehicle having a longitudinal 
centerline and a transverse line that crosses the longi- 35 
tudinal centerline. The vehicle body structure comprises 
an extruded cross member having at least one tooth and 
an extruded floor. The extruded floor is comprised of a 
plurality of structural members having ends that contact 
the cross member. The extruded floor is also comp rised *o 
of at least one floor panel portion disposed between ad- 
jacent ones of the plurality of structural members. Each 
of the floor panel portions has an edge that is at least 
partially recessed from the ends of the adjacent struc- 
tural members to form a recess. Each recess receives *s 
a corresponding one of the at least one tooth. 
[0009] Additional features and advantages will be set 
forth, in part, in the following description, and, in part, 
will be apparent to those skilled in the art after examining 
the following or by practising the invention. The advan- so 
tages of the invention may be realized and attained via 
the instrumentalities and combinations particularly 
pointed out in the appended claims. 
[001 0] Preferred embodiments of the invention will be 
described with reference to the attached drawings, 55 
which are incorporated in and constitute a part of the 
specification, in which: 



Figure 1 is a fragmentary perspective view of a ve- 
hicle body implementing the present invention; 
Figure 2 is a fragmentary perspective view of a ve- 
hicle body structure according to a first embodiment 
of the invention; 

Figure 3 is a fragmentary side view of the vehicle 
body structure along line Ill-Ill in Figure 2; 
Figure 4 is an exploded view of the vehicle body 
structure of Figure 2; 

Figure 5 illustrates the vehicle body structure after 
a frontal full-lap crash of the vehicle; 
Figure 6 illustrates energy absorption during a fron- 
tal full-lap crash; 

Figure 7(A) is a schematic illustration of the first em- 
bodiment, Figure 7(B) is a bending moment dia- 
gram illustrating the bending moment along the first 
embodiment of Figure 7(A), Figure 7(C) is a dia- 
gram illustrating the variation of the magnitude of 
moment about an axis below a toe board section of 
a cross-member against varying distance, and Fig- 
ure 7(D) is a stress diagram illustrating the variation 
of stress to which the structure of Figure 7(A) is sub- 
ject against varying distance; 
Figure 8(A) is a schematic illustration of a compar- 
ative example where a common boundary between 
a cross-member and a floor includes the axis of the 
moment, Figure 8(B) is the same diagram as Figure 
7(B) of the example of Figure 8(A), Figure 8(C) is 
the same diagram as Figure 7(C) of the example of 
Figure 8(A), and Figure 8(D) is a stress diagram il- 
lustrating the variation of stress to which the struc- 
ture of Figure 8(A) is subject against varying dis- 
tance; 

Figure 9 is a view similar to Figure 2 illustrating a 
second embodiment of the present invention; 
Figure 10 an exploded view of the vehicle body 
structure of Figure 9; 

Figure 11 is a fragmentary bottom perspective view 
of the vehicle body structure of Figure 9; 
Figure 1 2 is a view similar to Figure 1 1 illustrating a 
third embodiment of the present invention; 
Figure 13 is graphical representation of the varia- 
tion of the cross-sectional area of each of the rein- 
forcement bars versus the distance from a cross- 
member; 

Figure 1 4 is a view similar to Figure 1 1 illustrating a 
fourth embodiment of the present invention; 
Figures 15(A) and 15(B) illustrate cross-sectional 
profiles of each of the reinforcement bars at its for- 
ward end and at its rearward end, illustrating a fifth 
embodiment of the present invention; 
Figure 1 6 is a schematic view of a bottom view of a 
vehicle body structure illustrating a sixth embodi- 
ment of the present invention; 
Figure 17 is an exploded view of a vehicle body 
structure, illustrating a seventh embodiment of the 
present invention; 

Figure 18 is an exploded view showing a portion of 
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a joint and a portion of a floor panel portion of a floor; 
Figure 1 9 is section taken through the line XIX-XIX 
in Figure 18; 

Figure 20 is a fragmentary perspective view show- 
ing the joint inserted into the floor panel portion of 5 
the floor; 

Figure 21 is a section similar to that of Figure 16 
showing a cross-member held in a predetermined 
position with respect to the joint; 
Figure 22 is an exploded view of a floor with a joint, 
illustrating an eighth embodiment of the present in- 
vention; 

Figure 23 is a fragmentary perspective view of the 
floor with joints inserted into the floor panel portions; 
Figure 24 is a fragmentary perspective view of a 
modification of a joint; and 

Figure 25(A) is a schematic illustration of the sec- 
ond embodiment, Figure 25(B) is a bending mo- 
ment diagram illustrating the bending moment 
along the second embodiment of Figure 25(A), Fig- 
ure 25(C) is a diagram illustrating the variation of 
the magnitude of moment about an axis below a toe 
board section of the cross-member against varying 
distance, and Figure 25(D) is a stress diagram illus- 
trating the variation of stress to which the structure 
of Figure 25(A) is subject against varying distance; 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0011] Referring now to the drawings, and initially to 
Figure 1 , there will be seen a vehicle superstructure or 
a vehicle body structure having a cabin or passenger 
compartment P»C, a front compartment F»C, and a rear 
compartment R»C. In each of the embodiments of the 
present invention, the invention is implemented in a for- 
ward portion of the vehicle, which includes a cross mem- 
ber or dash cross-member and a floor. The present in- 
vention is equally applicable to a rearward portion of the 
vehicle, which includes a cross-member or rear cross- 
member and a floor. 

[0012] A first embodiment of the invention will be de- 
scribed with reference to Figures 1 through 6. Referring 
to Figures 1 and 2, the vehicle has a longitudinal central 
line 50 and a transverse line 52, which intersects the 
longitudinal central line 50 at a substantially right angle. 
The vehicle body structure comprises a floor 1 and a 
dash cross-member 5. The floor 1 extends rearward 
from the dash cross-member 5 substantially parallel to 
the longitudinal central line 50. At its rear end, the floor 
1 is connected to a rear seat cross-member 13. Con- 
nected to and extending rearward from the rear seat 
cross-member 5 is a rear floor panel 14. 
[0013] The vehicle includes a left-hand front pillar 
15L, a left-hand center pillar 16L, a left-hand rear pillar 
1 7L, a left-hand rear fender 1 9L, a right-hand front pillar 
15R, a right-hand center pillar 16R, a right-hand rear 
pillar (not shown), a right-hand rear fender 19R, and a 



roof panel 1 8. 1 n the usual manner, the dash cross-mem- 
ber5, thefloor 1 , the front pillars 1 5L and 1 5R, the center 
pillars 16L and 16R, the rear pillars 17L, the rear seat 
cross member 13, the rear floor panel 14, and the roof 
panel 18 at least partially define the passenger compart- 
ment P»C. 

[001 4] The floor 1 is formed by extruding a light metal 
material, such as an aluminum alloy, in a first direction, 
which is substantially parallel to the longitudinal central 
line 50. As best seen in Figure 2, the floor 1 has two 
spaced walls, namely an upper wall 2 and a lower wall 
3, and partitions or reinforcement walls 4 between the 
upper and lower walls 2 and 3. The partitions 4 and the 
upper and lower walls 2 and 3 cooperate with each other 
to define, between the two walls 2 and 3, a plurality of 
parallel channels extending substantially parallel to the 
longitudinal central line 50. The partitions 4 enhance the 
structural rigidity of the floor 1 . 

[0015] The floor 1 includes at least portions of a plu- 
rality of floor structural members, which extend rearward 
from the dash cross-member 5 substantially parallel to 
the longitudinal central line 50. The plurality of structural 
members include a central tunnel 1B and a first or left- 
hand side sill 1CL that is spaced from the tunnel 1B in 
a first or leftward direction, which is substantially parallel 
to the transverse line 52. The plurality of structural mem- 
bers further includes a second or right-hand side sill 
1CR that is spaced from the tunnel 1B in a second or 
rightward direction, which is substantially parallel to the 
transverse line 52. The floor 1 includes a first or left- 
hand floor panel portion 1 AL that extends between the 
tunnel 1B and the first side sill 1CL, and a second or 
right-hand floor panel portion 1 AR that extends between 
the tunnel 1 B and the second side sill I CR. 
[0016] As shown in Figures 2 and 3, the dash cross- 
member 5 has a toe board section 5A and a vertically 
extending wall section 5B that extends from the toe 
board section 5A. Similar to the floor 1 , the dash cross- 
member 5 is formed by extruding an aluminum alloy in 
a direction that is substantially parallel to the transverse 
line 52. The dash cross-member 5 has two spaced 
walls, namely an inner wall 6 and an outer wall 7, and 
partitions 8 between the two spaced walls 6 and 7. The 
partitions 8 and the two spaced walls 6 and 7 cooperate 
with each other to define, between the two spaced walls 
6 and 7, a plurality of parallel channels that extend sub- 
stantially parallel to the transverse line 52. The dash 
cross-member 5 has the same cross sectional profile 
over its entire length along the transverse line 52. The 
partitions 8 enhance the rigidity of the dash cross-mem- 
ber 5. 

[001 7] The dash cross-member 5 has a cutout 5C that 
receives the tunnel 1 B of the floor 1 . This cutout 5C is 
cut inwardly into the toe board section 5A at a midpoint 
between opposite ends of the toe board section 5A. A 
reinforcement structure 9 extends over the outer wall 7 
from the vertically extending wall section 5B to the toe 
board section 5A. The reinforcement structure 9 has two 
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arms, namely a left-hand arm 9AL and a right-hand arm 
9AR, that extend in a lengthwise forward direction of the 
vehicle substantially parallel to the longitudinal central 
line 50. The two arms 9AL and 9AR are spaced from 
each other in the transverse direction of the vehicle and 
fixedly support front left-hand and right-hand side mem- 
bers 10L and 10R, respectively. 

[0018] As shown in Figures 1 and 2, the front com- 
partment is at least partially defined by a first cross- 
member 11 and a bumper armature 12, which connect 
the forward end portions of the front side members 1 0L 
and 1 0R, the front side members 1 0L and 1 0R, and strut 
housings 20L and 20R. Mount bolts 28 (Figure 3) are 
used to mount a suspension member. The front com- 
partment F»C houses the engine. 
[001 9] With its cutout 5C coupled to the tunnel 1 B, the 
toe board section 5A of the dash cross-member 5 is 
brought into abutting contact with the forward ends of 
the side sills 1 CL and 1 CR. Using an appropriate weld- 
ing technique, such as laser welding or metal inert gas 
(MIG) welding, the joints between the toe board section 
5A and the forward ends of the side sills 1CL and 1CR 
are welded, and the joint between the cutout 5C and the 
tunnel 1B is welded. Of course, any other appropriate 
attachment technique may be used instead of welding. 
[0020] As shown in Figure 2, the floor 1 includes a first 
or left-hand floor panel portion 1 AL that is disposed be- 
tween the tunnel 1 B and the first side sill 1 CL. The floor 
1 also includes a second or right-hand floor panel por- 
tion 1 AR that is disposed between the tunnel 1 B and the 
second side sill 1CR. 

[0021] The tunnel 1 B and left and right side sills 1 CL 
and 1CR, respectively, have forward edges or ends 
1 BE, 1 CLE, and 1CRE, respectively. The forward ends 
1BE, 1CLE, and 1CRE contact the dash cross-member 
5 and are welded to the dash cross-member 5. The left- 
hand floor panel portion 1 AL has a forward edge 70L 
that is recessed from the tunnel forward edge 1 BE and 
the left-hand side sill forward edge 1 CLE to define a first 
recess 1 RL (Figure 4). The right-hand floor panel portion 
1 AR has a forward edge 70R that is recessed from the 
tunnel forward edge 1 BE and the right-hand side sill for- 
ward edges 1CRE to form a recess 1 RR (Figure 4). 
[0022] The left-hand side sill 1 CL has a lateral edge 
1CLLE that extends rearward from its forward end 
1 CLE. The right-hand side sill 1 CR has a lateral edge 
1CRLE that extends rearward from its forward end 
1 CRE. The tunnel 1 B has opposing lateral edges 1 BLE 
and 1BRE that extend rearward from its forward end 
1 BE. The left-hand side sill lateral edge 1 CLLE, the left- 
hand floor panel forward edge 70L and the tunnel lateral 
edge BLE define a first or left recess defining edge 1 DL. 
The right-hand side sill lateral edge 1CRLE, the tunnel 
lateral edge 1BRE, and the right-hand floor panel for- 
ward edge 70R define a second or right-hand recess 
defining edge 1DR. 

[0023] The cross-member 5 includes a first tooth 5DL 
that extends integrally from the toe board section 5A. 
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The first tooth 5DL is coupled to the first or left-hand 
recess 1 RL and is connected to the floor 1 along the first 
recess defining edge 1 DL. The cross-member 5 also in- 
cludes a second tooth SDR that extends integrally from 
5 the toe board section 5A. The second tooth 5DR is cou- 
pled to the second or right-hand recess 1 RR and is con- 
nected to the floor 1 along the second recess defining 
edge 1 DR. In the first embodiment, the first and second 
recesses are rectangular. 

[0024] The first and second teeth SDL and 5DR are 
each extruded concurrently with the other portions of the 
cross-member 5. The first and second teeth SDL and 
5DR have the same cross-sectional profile over their en- 
tire lengths in the transverse direction and include a plu- 
rality of channels between the inner and outer walls 6 
and 7. The channels are separated by partitions 8. The 
partitions 8 interconnect the inner and outer walls 6 and 
7 to enhance the rigidity of the first and second teeth 
SDL and 5DR. The first and second teeth 5DL and 5DR 
are fitted into the first and second recesses, respective- 
ly, surrounded by the first and second recess defining 
edges 1 DL and 1 DR, and welded to the tunnel 1 B, the 
floor panel portions 1 AL and 1 AR, and the side sills 1 CL 
and 1CR. 

[0025] In this first embodiment, each of the first and 
second teeth 5DL and 5DR has a socket 5E into which 
the forward edge 70L and 70R of one of the first and 
second floor panel portions 1AL and 1 AR is fitted prior 
to welding. If desired, a physically separate joint may be 
used to connect each of the first and second teeth 5DL 
and SDR to one of the first and second floor panel por- 
tions 1 AL and 1AR. 

[0026] With their forward ends 1 CLE and 1 CRE in 
abutting contact with the toe board section 5A, each of 
the side sills 1 CL and 1CR has its inner lower portion 
lying over the side of one of the first and second teeth 
5DL and SDR prior to welding. Accordingly, each of the 
side sills 1CL, 1CR has an elongated flat surface area 
having a width equal to the thickness of the respective 
one of the first and second teeth 5DL and 5DR. 
[0027] The preceding description clearly indicates 
that the dash cross member 5 and the floor 1 share a 
common boundary and are joined to each other. During 
a frontal full-lap crash of the vehicle, the dash cross- 
member 5 is subject to a moment about an axis 30, 
which lies substantially parallel to the transverse line 52. 
In a region nearthis axis 30 of moment, the forward ends 
of the side sills 1 CLE and 1 CRE are in abutting engage- 
ment with the toe board section 5A of the dash cross- 
member 5. The tunnel 1B extends through the cutout 
SC. According to the preceding description, the cross- 
member 5 and each of the floor panel portions 1 AL and 
1 AR have a common boundary at 70L or 70R and are 
joined to each other such that the common boundary is 
not disposed within a region near the axis 30 of moment. 
In order to suppress variation of stress across the com- 
mon boundary when the cross-member 5 is subject to 
a moment about the axis 30, the cross-member 5 in- 
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eludes an integral portion in the form of teeth 5DL and 
5DR. The teeth 5DL and 5DR extend rearward substan- 
tially parallel to the longitudinal central line 50 and have 
a periphery. Each of the floor panel portions 1AL and 
1AR has a forward edge 70L and 70R, respectively. As 5 
described earlier, the tunnel 1B has opposing lateral 
edges 1 BLEand 1 BRE and the side sills each have rear- 
ward extending lateral edges 1CLLE and 1CRLE that, 
together with the forward edges 70L and 70R of the floor 
panel portions 1AL and 1 AR, mate with the respective 10 
tooth 5DLand 5DR. 

[0028] A stress diagram of a comparative example is 
shown in Figures 8(A), 8(B), 8(C), and 8(C) when a dash 
cross-member 5 is subject to a moment about the axis 
30. In the comparative example, a common boundary 15 
between the dash cross-member 5 and a floor 1 in- 
cludes the axis 30 of the moment. In Figure 8(A), the 
reference character I (el) represents a distance along 
the longitudinal central line 50 from the axis 30 to a rear 
seat cross member 13 (see Figure 1). The reference 20 
character represents a section modulus of the dash 
cross-memberS. The reference character Z 2 represents 
a section-modulus of the floor 1. It is seen that there 
occurs a change in rigidity across thecommon boundary 
so that the section modulus is subject to a change 25 
across the common boundary. Figure 8(B) illustrates the 
bending moment at various locations along the central 
longitudinal line. As shown, the bending moment has a 
negative maximum at the axis 30 (which is also the join- 
ing point) and a maximum positive bending moment at 30 
the axis 30, thus creating a large stress discontinuity at 
the axis 30 - the joining point - which is undesirable. Fig- 
ure 8(C) illustrates the magnitude of moment at various 
locations along the longitudinal central line. The magni- 
tude of the moment is at a maximum at the axis 30 and 35 
decreases as the distance from the axis 30 increases. 
Figure 8(D) illustrates the stress variation in a less pre- 
ferred pattern. According to this less preferred pattern 
of stress variation, the discontinuity D of stress across 
the common boundary has a considerably large magni- 40 
tude, which results in a serious stress concentration at 
the common boundary. 

[0029] A stress diagram of the first embodiment is 
shown in Figures 7(A), 7(B), 7(C), and 7(D). The first 
embodiment utilizes the tooth 5DL, 5DR and recess *s 
1 RL, 1 RR structure of Figures 2-5 to control the stress 
variation in a preferred pattern as illustrated in Figure 7 
(B) and 7(C). Figures 7(B)-7(D) indicate that the discon- 
tinuity D of stress across the common boundary has a 
satisfactorily small magnitude. This reduction in the so 
magnitude of the discontinuity D has resulted from lo- 
cating the common boundary within a region where the 
magnitude of moment is very small and almost zero. 
Thus, the stress concentration at the common boundary 
is satisfactorily low. 55 
[0030] During frontal full-lap crash, the front side 
members 10Land 10R apply the impact, which induces 
a moment about the axis 30. The axis 30 extends 



through the curved portion of the sloped lower edge of 
the toe board section 5A. The joints between the teeth 
5DL and 5DR and the floor panel portions 1A are at a 
distance from the axis 30. Accordingly, excessively 
great concentration of stress on the joints will not take 
place. 

[0031] The dash cross-member 5 has a rigidity that is 
sufficiently large to support the front side members 1 0L, 
1 0R such that, as shown in Figure 5, the front side mem- 
bers 1 0L and 1 0R collapse telescopically rearward from 
their forward ends in a predetermined manner, which re- 
sults in an increased collapsible stroke of the front com- 
partment F»C. This causes an increase in impact energy 
absorption. 

[0032] Referring to Figure 6, curve "a" (solid line) is 
the impact energy absorption characteristic curve of the 
first preferred embodiment during a frontal full-lap crash. 
Curve "b" (dashed line) is the impact energy absorption 
characteristic curve of the comparative example during 
a frontal full-lap crash. According to the comparative ex- 
ample, the length of each of the teeth 5DL and 5DR is 
zero and the depth of each of the recesses is zero so 
that the toe board section 5A has its lower edge directly 
coupled with the first and second panel portions 1 AL and 
1 AR. In Figure 6, according to the impact energy ab- 
sorption curve "a " the dash cross member 5 is col- 
lapsed at time Pa. According to the impact energy ab- 
sorption curve "b " the dash cross member 5 is col- 
lapsed at time Pb. Time Pa is considerably delayed with 
respect to time Pb, which causes an increase, as indi- 
cated by a shadowed area, in the amount of impact en- 
ergy absorbed by collapsible deformation of the front 
compartment F^C.This increase in the amount of impact 
energy due the collapsible deformation of the front com- 
partment F»C results in a suppressed deformation of the 
passenger compartment P»C. 

[0033] According to the first embodiment, the tunnel 
1 B and the side sills 1 CL and 1 CR project forward be- 
yond the forward edges 70L and 70R of the floor panel 
portions 1 AL and 1 AR. The forward portion of the floor 
exhibits a reduction in bending rigidity, which results in 
a considerable reduction in the level of impact from Gb 
to Ga. In Figure 6, the reference characters Gb and Ga 
indicate levels of impact due to collapsible deformation 
of the passenger compartments according to the com- 
parative example and the first embodiment, respective- 
ly. 

[0034] According to the first embodiment, it is easy to 
design the amount of offset of the common boundary 
70L and 70R from the moment axis 30. This results from 
the arrangement of the teeth 5DL and 5DR fitted into 
recesses 1 RL and 1 RR. 

[0035] Each tooth 5DL or 5DR and the corresponding 
recess 1 RL or 1 RR are rectangular in plan view, which 
renders them easy to manufacture. Thus, it is easy to 
provide a sufficiently high level of joining strength be- 
tween each tooth 5DL or 5DR and the recess defining 
edge 1DL or 1DR. 
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[0036] From the preceding description of the first em- 
bodiment, it is also very apparent that each of the floor 
panel portions 1 AL and 1 AR has a forward edge 70L or 
70R that extends substantially parallel to the transverse 
line 52. It is also understood that, at any point on the 
entire length along the transverse line 52, the first and 
second teeth 5DL and 5DR extend toward the first and 
second floor panel portions 1 AL and 1 AR, respectively, 
by a common length, thus exhibiting rectangular plan 
profiles. 

[0037] A second embodiment of the invention will now 
be described with reference to Figures 9 to 11 . The sec- 
ond embodiment is substantially the same as the first 
embodiment except that, in the second embodiment, the 
first and second teeth 5DL and 5DR and the associated 
recesses 1 RL and 1 RR have substantially triangular 
profiles. Each of the forward edges 70L, 70R of the first 
and second floor panel portions 1 AL and 1 AR lie ob- 
liquely with respect to a transverse line 52. As shown in 
Figure 9, the entirety of forward edge 70L, 70R lies be- 
hind or rearward of the ends 1CLE, 1CRE, 1 BE of the 
respective side sill 1 CL, 1 CR and the tunnel 1 B. 
[0038] The first tooth 5DL extends toward the first 
floor panel portion 1 AL by a length that is proportional 
to a distance from the left-hand side sill 1CL toward the 
tunnel 1 B along the transverse line 52. The second tooth 
5DR extends toward the second floor panel portion 1 AR 
by a length that is proportional to a distance from the 
right-hand side sill 1 CR toward the tunnel 1 B along the 
transverse line 52. Each of the first and second recess 
defining edges 1DL, 1DR also includes a laterally ex- 
tending edge 1BLE, 1BRE, which extend substantially 
parallel to the longitudinal center line. Each laterally ex- 
tending tunnel edge 1 BLE, 1 BRE meets the respective 
forward edge of the floor panel 70L, 70R to form a "V." 
[0039] According to the second embodiment, each of 
the longitudinally extruded first and second floor panel 
portions 1AL, 1AR has a length that increases or 
projects from the tunnel 1 B to the forward ends 1 CLE, 
1 CRE of the side sills 1 CL and 1 CR. This arrangement 
provides for increased impact energy absorption within 
a limited amount of deformation at the forward portion 
of the floor 1 during side impact. 

[0040] During side impact, collapsible deformation of 
the floor 1 is initiated at its connection with the adjacent 
center pillar 16L or 16R (see Figure 1). The collapsible 
deformation spreads in all directions. Because each ex- 
truded floor panel 1 AL, 1 AR projects toward the forward 
ends 1CLE, 1CRE of the side sills 1CL, 1CR (i.e., the 
portion forward portion of the floor 1 ), the amount of im- 
pact energy at the forward portion of the floor 1 increas- 
es. The transversely extruded tooth 5DL or 5DR pre- 
vents inward deformation of the forward portion of the 
floor 1 beyond the limited amount . Accordingly, a de- 
sired deformation mode is provided during side impact. 
[0041] In the second embodiment, the teeth 5DL and 
5DR are welded to the respective floor panel portions 
1 AL, 1 AR, respectively, along the forward edges 70L, 
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70R. The teeth 5DL, 5DR are also welded to the struc- 
ture at the lateral edges 1 BLE, IBREofthe tunnel 1B 
at the lateral edges 1 CLLE, 1 CRLE of the side sills 1 CL, 
1CR. If desired, the teeth 5DL and 5DR may be welded 
5 to the floor panel portions 1 AL and 1 AR, respectively, 
through convex curved lines that project toward the floor 
panel portions 1 AL and 1 AR to meet various demands 
on deformation mode. 

[0042] A stress diagram of the second embodiment is 

10 shown in Figures 25(A), 25(B), 25(C), and 25(D). The 
second embodiment utilizes the tooth (5DL, 5DR) and 
recess (1 RL, IRR) structure of Figure 9 to control the 
stress variation in an even more preferred pattern as il- 
lustrated in Figures 25(B) and 25(C). Figures 25(B)-25 

15 (D) indicate that the discontinuity D of stress across the 
common boundary is substantially zero due to the trian- 
gular shape of the recess and tooth. This reduction in 
the magnitude of the discontinuity D has resulted from 
locating the common boundary proportionally from the 

20 moment axis rearward to a point that is distant from the 
moment axis. Thus, the stress concentration at the com- 
mon boundary is substantially zero. 
[0043] A third embodiment will be described with ref- 
erence to Figure 12. This third embodiment is substan- 

25 tially the same as the second preferred embodiment ex- 
cept that a first group of parallel reinforcement bars 20L 
and a second group of parallel reinforcement bars 20R 
are provided. The first and second groups of reinforce- 
ment bars 20L, 20R are attached to the lower side of the 

30 floor 1 . 

[0044] Each reinforcement bar 20L of the first group 
extends substantially parallel to the longitudinal central 
line 50 across the forward edge 70L of the left-hand floor 
panel 1 AL. Each reinforcement bar 20R of the second 

35 group extends substantially parallel to the longitudinal 
central line 50 across the forward edge 70R of the right- 
hand floor panel 1 AR. In the third embodiment, as is true 
in the second embodiment, the forward edges 70L, 70R 
of the left-hand and right-hand floor panels 1 AL, 1 AR 

40 extend at obliquely from the transverse line 52. 

[0045] Each of the reinforcement bars 20L of the first 
group has a forward end integrated with a common seat 
21 FL, which is fixedly attached to a base of the first tooth 
5DL, and a rearward end formed with an independent 

45 seat 21 RL, which is fixedly attached to the left-hand floor 
panel portion 1AL. 

[0046] Each of the reinforcement bars 20 R of the sec- 
ond group has a forward end integrated with a common 
seat 21 FR, which is fixedly attached to a base of the 

so second tooth 5DR, and a rearward end formed with an 
independent seat 21 RR, which is fixedly attached to the 
right-hand floor panel portion 1AR. 
[0047] Each of the first and second groups of rein- 
forcement bars 20L, 20R is made of a light metal and is 

55 die cast, pressed, or extruded. Each reinforcement bar 
20L, 20R has a cross-sectional area that decreases as 
a distance from a dash cross-member 5 increases. 
[0048] According to the third embodiment, the rein- 
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forcement bars 20L, 20R strengthen the connection be- 
tween the teeth 5DL and 5DR and the associated floor 
panel portions 1AL and 1AR. 

[0049] Let us now consider two hypothetical parallel 
vertical (HPV) planes having interposed therebetween 
a selected one of the reinforcement bars 20L, 20R. At 
each point along the selected bar, a sum of the cross- 
sectional area of the reinforcement bar and a cross-sec- 
tional area of that portion of a tooth which is disposed 
between the HPV planes or a cross sectional area of 
that portion of a floor panel portion which is disposed 
between the HPV planes is calculated. Figure 13 is the 
plotting of the calculated results of the sum of the cross- 
sectional areas. The curve shown in Figure 13 has an 
inflection point Sp. As shown by the curve in Figure 13, 
the sum of cross-sectional areas reduces as the dis- 
tance from the dash cross-member 5 increases be- 
cause each reinforcement bar 20L, 20R has a cross- 
sectional area that decreases as a distance from the 
dash cross-member 5 increases. As a result, it is pos- 
sible to set a point of inflection Sp anywhere within a 
region ranging from 20 % to 50 % in length from the for- 
ward end. Accordingly, the setting can be made such 
that points of inflection of all of the reinforcement bars 
20L, 20R are located generally along the forward edges 
70L, 70R of the left-hand and right-hand floor panels 
1 AL, 1 AR, which is the arrangement in the third embod- 
iment. Using this arrangement, it is possible to suppress 
the magnitude of the impact when the passenger com- 
partment collapsibly deforms during a frontal full-lap 
crash. 

[0050] A fourth embodiment of the invention will now 
be described with reference to Figure 14. This fourth 
embodiment is a modification of the third embodiment. 
In contrast to the reinforcement bars 20L, 20R of the 
third embodiment, a first beam 22FL crosses and inter- 
connects the reinforcement bars 20L of the first or left- 
hand group, and a second beam 22FR crosses and in- 
terconnects the reinforcement bars 20L, 20R of the sec- 
ond or right-hand group. The first and second beams 
22FL, 22FR lie substantially parallel to the transverse 
line 52. Each end of the first beam 22FL has a seat 23L 
that is fixedly attached to the left-hand floor panel 1 AL 
to bridge the first recess 1 RL. Each end of the second 
beam 22FR has a seat 23R that is fixedly attached to 
the right-hand floor panel 1 AR to bridge the second re- 
cess 1 RR. 

[0051] The first and second beams 22FR, 22FL are 
rigidly coupled to common seats 21 FL, 21 R, respective- 
ly. A plurality of small bars 20SL, 20SR interconnect 
each of the first and second beams 22FR, 22FL and its 
respective common seat 21 FL, 21 FR to increase struc- 
tural rigidity. 

[0052] . The beams 22FR, 22FL act to reinforce the 
floor 1 during a side impact. Adjusting the number of 
small bars 20SL, 20SR makes it easy to adjust the lo- 
cation of the points of inflections Sp. 
[0053] A fifth embodiment of the invention will now be 



described with reference to Figures 15(A) and 15(B). In 
the third and fourth embodiments, the reinforcement 
characteristic of each reinforcement bar20L, 20 R is ad- 
justed by varying the cross -sectional area. According to 

5 the fifth embodiment, each reinforcement bar 20 has a 
flexural rigidity that decreases as a distance from the 
dash cross member 5 increases. Each reinforcement 
bar 20 has a cross-section that ranges from a predeter- 
mined elliptical cross-sectional profile as shown in Fig- 

10 ure 15(A) to an upwardly curved partial ring cross-sec- 
tional profile as shown in Figure 1 5(B), both of which are 
formed by vertical compression. The cross-sectional ar- 
ea is constant over the entire length of the reinforcement 
bar 20. 

is [0054] A sixth embodiment of the invention will now 
be described with reference to Figure 1 6, This sixth em- 
bodiment is substantially the same as the third embod- 
iment shown in Figure 12 except the use of a plurality 
of reinforcement bars 20 as shown in Figures 15(A) and 

20 15(B). The sixth embodiment also differs from the pre- 
vious five embodiments in the use of teeth and recesses 
having a curved periphery (only one of the tooth-recess 
combinations is shown). Another difference resides in 
the use of teeth and the recesses having curved periph- 

25 ery. 

[0055] Each reinforcement bar 20 has a flexural rigid- 
ity that decreases as a distance from the dash cross- 
member 5 increases. In this example, each reinforce- 
ment bar 20 has a cross-sectional profile that ranges 

30 from an elliptical profile as shown in Figure 15(A) to a 
ring fragment-like cross-sectional profile as shown in 
Figure 15(B), both of which are formed using vertical 
compression. The cross-sectional area is constant over 
the entire length of each reinforcement bar 20. At its for- 

35 ward end, the reinforcement bar 20 has the cross-sec- 
tional profile as shown in Figure 15(A). At its rear end, 
the reinforcement bar 20 has the cross-sectional profile 
as shown in Figure 15(B). 

[0056] A seventh embodiment of the invention will 
40 now be described with reference to Figures 17 to 24. 
Comparing Figure 17 with Figure 4 will reveal that the 
seventh embodiment is substantially the same as the 
first embodiment. However, the seventh embodiment is 
different from the first embodiment in the manner of join- 
ts jng the first and second teeth SDL and 5DR of the dash 
cross-member 5 with the forward edges 70L, 70R of the 
left-hand and right-hand floor panels 1 AL, 1 AR. 
[0057] A first joint 40L is used to connect the first tooth 
5DL to the left-hand floor panel 1 AL and a second joint 
so 40R is used to connect the second tooth 5DR to the 
right-hand floor panel 1 AR prior to welding. In this em- 
bodiment, the first and second joints 40L, 40R are iden- 
tical. 

[0058] As best seen in Figure 1 8, each of the first and 
55 second joints 40L, 40R is an extruded part constructed 
from a light metal, such as an aluminum alloy. The first 
and second joints 40L, 40R are extruded in the same 
direction as the dash cross-member 5. As best seen in 
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Figure 21 , each joint 40L, 40R has a coupling half 46 
and an insert 42. Each of the teeth SDL and 5DR of the 
dash cross -member 5 has a coupling half 47 that is 
adapted to be in locking engagement with the coupling 
half 46 of the respective mating joint 40. 
[0059J Referring to Figures 22 and 23, each floor pan- 
el 1AL, 1AR is connected to the tunnel 1B and its re- 
spective side sill 1 CL, 1CR using couplings 200. 
[0060] As shown in Figures 19-21, the joints 40L, 40R 
are inserted into channels S of the floor panels 1AL, 
1 AR, thereby resulting in the assembly as shown in Fig- 
ure 23. 

[0061] More specifically, as mentioned above, each 
of the floor panels 1 AL, 1 AR has a plurality of channels 
S, which are formed during the extrusion process, that 
are separated by partitions 4. These channels S are 
open at forward edges 70L, 70R of the floor panels 1 AL, 
1 AR. 

[0062] Each of the joints 40L, 40R has an insert 42. 
Each insert 42 is inserted into the extrusion channels S 
of the floor panels 1 AL, 1 AR, which prevents the floor 
panels 1AL, 1 AR from warping when welded. Because 
the floor panels 1AL, 1AC have extrusion channels S 
that are separated by reinforcement walls 4, the insert 
42 is divided by spaced slits 42c into segments. 
[0063] Each insert 42 has two parallel spaced walls 
42a that are interconnected by a tapered projection 42b. 
The distance between the two spaced walls 42a is sub- 
stantially the same as the distance between the two 
spaced walls 2 and 3 that define the corresponding 
channel S. To control or limit the amount that the pro- 
jection 42 is inserted into the channel S, each joint has 
a stop 43 that extends substantially vertically and that 
abuts the spaced walls 2 and 3 of the floor panels 1 AL, 
1 AR. Each of the parallel spaced walls 42a of the pro- 
jection 42 extend from the stop 43 at a substantially right 
angle. The stop 43 is spaced from another vertical wall 
48. The stop 43 and the vertical wall 48 are intercon- 
nected by two spaced horizontal and substantially par- 
allel upper and lower walls 44 and 45. The upper and 
lower horizontal wall 44 and 45 extend in parallel from 
the vertical wall on which the stop 43 is formed, but the 
lower wall 45 extends further than the upper wall 44 
does. The lower wall 45 extends beyond the vertical wall 
48. 

[0064] Once the projection 42 is inserted into the re- 
spective channels S of the floor panel portion 1 AL or 
1 AR, an appropriate welding technique, such as laser 
welding or MIG welding, is used to weld the joint 40L or 
40R to the respective floor panel portion 1 AL or 1 AR. 
[0065] As best seen in Figures 1 8 and 1 9, the coupling 
half 46 of each joint 40L, 40R has a cavity 46U. As best 
seen in Figure 21 , the coupling half 47 of each tooth 5DL 
and 5DR has a projection 47U that is inserted into the 
cavity 46U. The cavity 46U and the respective projection 
47U serve as a center about which the dash cross-mem- 
ber 5 can pivot toward a predetermined position relative 
to the floor panel portions 1 AL and 1 AR of the floor 1. 
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The coupling half 46 of each joint 40 has a latch receiv- 
ing cavity 46L. As best seen in Figure 21 , the coupling 
half 47 of each tooth 5DL or 5DR has a latch 47L that is 
fitted, by snap action, into the latch receiving cavity 46U, 
to hold the dash cross-member 5 in the predetermined 
position. 

[0066] A modified joint 40A is shown in Figure 24. In 
this modified joint 40A, there is no cavity 46U. The cou- 
pling half 460 still has the latch receiving cavity 46L. 
[0067] Although the invention has been described 
with reference to only a limited number of embodiments, 
the scope of invention is not limited thereto but limited 
by the scope of claims 1 -20. That is to say, various mod- 
ifications and variations of the embodiments described 
above will be evident to those skilled in the art after read- 
ing the above. 



Claims 

1 . A vehicle body structure comprising: 

an extruded floor (1 ) including: 

a plurality of structural members (1 B, 1 CR, 
1CL) extending substantially longitudinal- 
ly; and 

at least one floor panel portion (1 AR;1 AL) 
disposed between adjacent ones (1 B,1 CR; 
1B.1CL) of the structural members (1B, 
1CR.1CL); 

characterized In that: 

the vehicle body structure further comprises an 
extruded cross-member extending transverse- 
ly and having at least one tooth (5DR;5DL); 
ends of the structural members (1B,1C,1CL) 
contact the cross-member (5); and 
an edge (70R;70L) of the floor panel portion 
(1 AR;1 AL) is at least partially recessed from 
the ends of the structural members 1B.1CR, 
1 CL) to form a recess (1 RR;1 RL) that receives 
the tooth (5DR;5DL). 

2. A vehicle body structure as claimed in claim 1, 
wherein the plurality of structural members com- 
prises a tunnel (1 B) and at least one side sill (1 CR; 
LCL) spaced from the tunnel. 

3. A vehicle body structure as claimed in claim 1 or 2, 
wherein the cross-member (5) comprises a toe 
board section (5A) extending at an angle from a wall 
section (5B). 

4. A vehicle body structure as claimed in claim 3, 
wherein the tooth (5DR;5DL) and the toe board sec- 
tion (5A) are a monolithic piece. 
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5. A vehicle body structure as claimed in any preced- 
ing claim, wherein the at least one tooth (5DR;5DL) 
has a uniform cross-section along the transverse di- 
rection of the vehicle body structure. 

6. A vehicle body structure as claimed in any preced- 
ing claim, wherein each recess (1RR;1RL) and 
tooth (5DR;5DL) is substantially rectangular or sub- 
stantially triangular in shape. 

7. A vehicle body structure as claimed in any preced- 
ing claim, wherein substantially zero stress discon- 
tinuity arises during an impact. 

8. A vehicle body structure as claimed in any preced- 
ing claim, further comprising two side members 
(1 OR, 1 0L) connected to the cross member (5) sub- 
stantially in parallel to each other. 

9. A vehicle body structure as claimed in any preced- 
ing claim, further comprising a plurality of reinforce- 
ment members (20R;20L) connected at a first end 
to the cross-member (5), in particular to the toe 
board section (5A) and at a second end to the floor 
panel portion (1AR;1AL) 

10. A vehicle body structure as claimed in claim 9, 
wherein each reinforcement member (20R;20L) 
has aflexural rigidity that decreases from the cross- 
member (5), in particular from the toe board section 
(5A) to the floor panel portion (1AR;1 AL). 

1 1 . A vehicle body structure as claimed in claim 9 or 1 0, 
wherein each reinforcement member (20R;20L) 
has a substantially uniform cross-sectional area 
and a cross-sectional profile that is substantially el- 
liptical at one end and arcuate at the other end. 

12. A vehicle body structure as claimed in claim 3, in- 
cluding: 

a first group of reinforcement members (20L) 
extending substantially longitudinally and be- 
ing connected at one end to the toe board sec- 
tion (5A) and at the other end to a first floor pan- 
el (1 AL) disposed between the tunnel (1 B) and 
a first side sill (1CL); and 
a second group of reinforcement members 
(20R) extending substantially longitudinally 
and being connected at one end to the toe 
board section (5A) and at the other end to a sec- 
ond floor panel (1AR) disposed between the 
tunnel (1B) and a second side sill (1CR); 

wherein each reinforcement member (20L; 
20R) preferably has a cross-sectional area that de- 
creases from the toe board section (5A) to its re- 
spective floor panel (1 AL;1 AR). 
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1 3. A vehicle body structure as claimed in claim 1 2, fur- 
ther comprising: 

a first beam (22FL) extending substantially 
transversely and interconnecting the first group 
of reinforcement members (20L); and 
a second beam (22FR) extending substantially 
transversely and interconnecting the second 
group of reinforcement members (20R). 

14. A vehicle body structure as claimed in claim 2, in- 
cluding: 

a first joint (40L) connecting a first tooth (5DL) 
to afirstfloorpanel (1 AL) disposed between the 
tunnel (1 B) and a first side sill (1 CL) and having 
a coupling portion (46) and projecting portions 
(42); and 

a second joint (40R) connecting a second tooth 
(5DR) to a second floor panel (1 AR) disposed 
between the tunnel (1 B) and side sill (1 CR) and 
having a coupling portion (46) and projecting 
portions (42), 

wherein the first floor panel (1 AL) has a plu- 
rality of channels (S) extending substantially longi- 
tudinally and receiving the projecting portions (42) 
of the first joint (40L), 

wherein the second floor panel (1AR) has a 
plurality of channels (S) extending substantially lon- 
gitudinal and receiving the projecting portions (42) 
of the second joint (40R), and 

wherein each tooth (5DL;5DR) has a connect- 
ing portion (47) that interlocks with the coupling por- 
tion (46) of the respective joint (40L;40R). 

15. A vehicle body structure as claimed in claim 14, 
wherein the projecting portions (42) each have a 
substantially horizontal upper wall, a substantially 
horizontal lower wall, and a connecting wall con- 
necting the upper wall and the lower wall. 

16. A vehicle body as claimed in claim 14 or 15, wherein 
each of the channels (S) has a vertical channel 
height substantially equal to that of the projecting 
portions. 

17. A vehicle body as claimed in any of claims 1 4 to 1 6, 
wherein each of the joints (40L;40R) has a stop (43) 
that abuttingly engages the edge of the respective 
floor panel (1 AL;1 AR). 

1 8. A vehicle body as claimed in any of claims 1 4 to 1 7, 
wherein each coupling portion has a cavity (46U) 
into which a connecting projection (47U) of the cor- 
responding tooth is inserted, the cavity (46U) pref- 
erably defining a rotational center about which the 
corresponding tooth is rotatable with respect to the 
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joint. 

19. A vehicle body as claimed in any of claims 1 4 to 1 8, 
wherein each coupling portion (46) has a cavity 
(46L) that receives a latch (47L) on the correspond- 
ing tooth. 

20. A vehicle body structure as claimed in any preced- 
ing claim, 

wherein the cross-member (5) defines at last 
partially a front compartment (F C) in cooperation 
with first and second side members (10L.10R), 
each connected at one end to the cross-member 
(5); 

wherein the cross-member (5) defines at least 
partially a passenger compartment (PC) disposed 
rearward of the front compartment, (PC) in cooper- 
ation with the extruded floor (1 ); 

wherein the plurality of structural members in- 
clude: 

a tunnel (1B) having a forward end contacting 
the cross-member (5), 

a first side sill (1 CL) disposed to one side of the 
tunnel (1B) and having a forward end contact- 
ing the cross-member (5), and 
a second side sill (1 CR) disposed to the other 
side of the tunnel (1 B) and having a forward end 
contacting the cross-member (5); and 

wherein the at least one floor panel portion in- 
cludes: 

a first floor panel (1 AL) disposed between the 
tunnel (1 B) and the first side sill (1 CL) and hav- 
ing a forward edge (70L) at least partially re- 
cessed from the forward ends of the tunnel (1 B) 
and the first side sill (1 CL) to form a first recess 
(1RL) that receives a first tooth (5DL) on the 
cross-member (5), and 

a second floor panel (1 AR) disposed between 
the tunnel (1 B) and the second side sill (1 CR) 
to form a second recess (1 RR) that receives a 
second tooth (SDR) on the cross-member (5). 



Patentanspruche 

1. Fahrzeugkarosseriestruktur, umfassend: 

einen stranggepressten Boden (1 ), der Folgen- 
des umfasst: 

eine Vieizahl von tragenden Karosserietei- 
len (1B,1CR,1CL), die sich im Wesentli- 
chen in Langsrichtung erstrecken, und 
mindestens einen Bodenblechabschnitt 
(1 AR;1 AL), der zwischen angrenzenden 
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Karosserieteilen ( 1 B, 1 CR; 1 B, 1 CL) der tra- 
genden Karosserieteile (1B,1CR,1CL) an- 
geordnet ist; 

5 dadurch gekennzelchnet, dass: 

die Fahrzeugkarosseriestruktur auBerdem ei- 
nen stranggepressten Quertrager umfasst, der 
sich in Querrichtung erstreckt und mindestens 
w einen Zahn (5DR;5DL) aufweist; 

die Enden der tragenden Karosserieteile (1B, 
1C.1CL) den Quertrager (5) beruhren; 
und 

eine Kante (70R;70L) des Bodenblechab- 
15 schnitts (1 AR;1 AL) mindestens teilweise von 

den Enden der tragenden Karosserieteile (1B, 
1CR,1CL) aus ausgespartist, urn eine Ausspa- 
rung (1 RR;1 RL) zu formen, die den Zahn (5DR, 
5DL) aufnimmt. 

20 

2. Fahrzeugkarosseriestruktur nach Anspruch 1 , bei 
der die Vieizahl der tragenden Karosserieteile einen 
Tunnel (1 B) und mindestens einen, mit einem Zwi- 
schenraum zum Tunnel angeordneten, seitlichen 

25 Schweller (1CR;LCL) umfasst. 

3. Fahrzeugkarosseriestruktur nach Anspruch 1 oder 
2, bei der der Quertrager (5) einen FuBblechab- 
schnitt (5A) umfasst, der sich von einem Wandab- 

30 schnitt (5B) aus unter einem Winkel erstreckt. 

4. Fahrzeugkarosseriestruktur nach Anspruch 3, bei 
der der Zahn (5DR;5DL) und der FuBblechabschnitt 
(5A) ein monolithisches Teil sind. 

35 

5. Fahrzeugkarosseriestruktur nach einem der vor- 
hergehenden Anspruche, bei der mindestens ein 
Zahn (5DR;5DL) einen gleichformigen Querschnitt 
langs der Querrichtung der Fabrzeugkarosserie- 

40 struktur aufweist. 

6. Fahrzeugkarosseriestruktur nach einem der vor- 
hergehenden Anspruche, bei der jede Aussparung 
(1 RR;1 RL) und jeder Zahn (5DR;5DL) hinsichtlich 

45 der Form im Wesentlichen viereckig oder im We- 
sentlichen dreieckig ist. 

7. Fahrzeugkarosseriestruktur nach einem der vor- 
hergehenden Anspruche, bei der wahrend eines 

50 Aufpralls im Wesentlichen eine Spannungsunste- 
tigkeit von Null auftritt. 

8. Fahrzeugkarosseriestruktur nach einem der vor- 
hergehenden Anspruche, die auBerdem zwei Sei- 

55 tentrager (10R.10L) umfasst, die im Wesentlichen 
parallel zueinander mit dem Quertrager (5) verbun- 
den sind. 
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9. Fahrzeugkarosseriestruktur nach einem der vor- 
hergehenden Anspriiche, die auBerdem eine Viel- 
zahl von Verstrebungselementen (20R;20L) um- 
fasst, die an einem ersten Ende mit dem Quertrager 
(5), insbesondere mit dem FuBblechabschnitt (5A), 
verbunden sind und an einem zweiten Ende mit 
dem Bodenblechabschnitt (1 AR;1 AL) verbunden 
sind. 

10. Fahrzeugkarosseriestruktur nach Anspruch 9, bei 
der jedes Verstrebungselement (20R;20L) eine Bie- 
gesteifigkeit aufweist, die vom Quertrager (5), ins- 
besondere vom FuBblechabschnitt (5A), aus zum 
Bodenblechabschnitt (1AR;1AL) hin abnimmt. 

11. Fahrzeugkarosseriestruktur nach Anspruch 9 oder 
10, bei der jedes Verstrebungselement (20R;20L) 
eine im Wesentlichen gleichformige Querschnitts- 
flache und ein Querschnittsprofil aufweist, das im 
Wesentlichen an einem Ende elliptisch und am an- 
deren Ende bogenfbmriig ist. 

12. Fahrzeugkarosseriestruktur nach Anspruch 3, die 
Folgendes umfasst: 

einen ersten Satz Verstrebungselemente 
(20L), der sich im Wesentlichen in Langsrich- 
tung erstreckt und an einem Ende mit dem 
FuBblechabschnitt (5A) und am anderen Ende 
mit einem ersten Bodenblech (1AL) verbunden 
ist, das zwischen dem Tunnel (1B) und einem 
ersten seitlichen Schweller (1CL) angeordnet 
ist; und 

einen zweiten Satz Verstrebungselemente 
(20R) S der sich im Wesentlichen in Langsrich- 
tung erstreckt und an einem Ende mit dem 
FuBblechabschnitt (5A) und am anderen Ende 
mit einem zweiten Bodenblech (1AR) verbun- 
den ist, das zwischen dem Tunnel (1 B) und ei- 
nem zweiten seitlichen Schweller (1CR) ange- 
ordnet ist; 

wobei jedes Verstrebungselement (20L;20R) 
vorzugsweise eine Querschnittsflache aufweist, die 
vom FuBblechabschnitt (5A) aus zu dessen jewei- 
ligen Bodenblechabschnitt (1AL;1AR) hin abnimmt. 

13. Fahrzeugkarosseriestruktur nach Anspruch 12, die 
auBerdem Folgendes umfasst: 

einen ersten Trager (22FL), der sich im We- 
sentlichen in Querrichtung erstreckt und den 
ersten Satz Verstrebungselemente (20L) mit- 
einander verbindet; und 
einen zweiten Trager (22FR), der sich im We- 
sentlichen in Querrichtung erstreckt und den 
zweiten Satz Verstrebungselemente (20R) mit- 
einander verbindet 



14. Fabrzeugkarosseriestruktur nach Anspruch 2, die 
Folgendes umfasst: 

ein erstes Verbindungsstuck (40L), das einen 
5 ersten Zahn (SDL) mit einem ersten Boden- 

blech (1AL), das zwischen dem Tunnel (1B) 
und einem ersten seitlichen Schweller (1CL) 
angeordnet ist, verbindet und einen Kupp- 
lungsabschnitt (46) und hervorstehende Ab- 
10 schnitte (42) aufweist; und 

ein zweites Verbindungsstuck (40R), das einen 
zweiten Zahn (5DR) mit einem zweiten Boden- 
blech (1AR), das zwischen dem Tunnel (1B) 
und seitlichen Schweller (1CL) angeordnet ist, 
15 verbindet und einen Kupplungsabschnitt (46) 

und hervorstehende Abschnitte (42) aufweist, 

wobei das erste Bodenblech (1 AL) eine Viel- 
zahl von Kanalen (S) aufweist, die sich im Wesent- 
20 lichen in Langsrichtung erstrecken und die hervor- 
stehenden Abschnitte (42) des ersten Verbindungs- 
stuckes (40L) aufnehmen, 

wobei das zweite Bodenblech (1AR) eine 
Vielzahl von Kanalen (S) aufweist, die sich im We- 
25 sentlichen in Langsrichtung erstrecken und die her- 
vorstehenden Abschnitte (42) des zweiten Verbin- 
dungsstuckes (40R) aufnehmen; und 

wobei jeder Zahn (5DL;5DR) einen Verbin- 
dungsabschnitt (47) aufweist, der sich mit dem 
30 Kuppplungsabschnitt (46) des jeweiligen Verbin- 
dungsstuckes (40L;40R) fest zusammenfugt. 

15. Fahrzeugkarosseriestruktur nach Anspruch 14, bei 
der die hervorstehenden Abschnitte (42) jeweils ei- 

35 ne im Wesentlichen horizontale obere Wand, eine 
im Wesentlichen horizontale untere Wand und eine 
Verbindungswand aufweisen, die die obere Wand 
mit der unteren Wand verbindet. 

40 1 6. Fahrzeugkarosserie nach Anspruch 1 4 oder 1 5, bei 
der jeder der Kanale (S) eine vertikale Kanalhohe 
aufweist, die im Wesentlichen gleich der Hohe der 
hervorstehenden Abschnitte ist 

45 17. Fahrzeugkarosserie nach einem der Anspriiche 14 
bis 16, bei der jedes der Verbindungsstucke (40L; 
40R) einen Anschlag (43) aufweist, an den die Kan- 
te des jeweiligen Bodenbleches (1AL;1AR) durch 
AnstoBen zum Anliegen kommt. 

50 

18. Fahrzeugkarosserie nach einem der Anspriiche 14 
bis 17, bei der jeder Kupplungsabschnitt einen 
Hohlraum (46U) aufweist, in den eine Verbindungs- 
auskragung (47U) des korrespondierenden Zahnes 
55 eingefugt wird, wobei der Hohlraum (46U) vorzugs- 
weise ein Drehzentrum definiert, um das sich der 
korrespondierende Zahn in Bezug auf das Verbin- 
dungsstuck drehen lasst. 
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19. Fahrzeugkarosserie nach einem der Anspruche 14 
bis 18, bei der jeder Kupplungsabschnitt (46) einen 
Hohlraum (46L) aufweist, der eine Schlossfalle 
(47L) am korrespondierenden Zahn aufnimmt. 

20. Fahrzeugkarosseriestruktur nach einem der vor- 
hergehenden Anspruche, 

bei der der Quertrager (5) mindestens teilwei- 
se einen vorderen Innenraum (FC) in Zusammen- 
wirkung mit dem ersten und zweiten Seitentrager 
(1 0L, 1 0R) def iniert, wobei jeder Seitentrager an ei- 
nem Ende mit dem Quertrager (5) verbunden ist; 

bei der der Quertrager (5) mindestens teilwei- 
se einen Fahrzeuginnenraum (PC), der hinter dem 
vorderen Innenraum (FC) angeordnet ist, in Zusam- 
menwirkung mit dem stranggepressten Boden (1) 
definiert; 

wobei die Vielzahl der tragenden Kamsse- 
rieteile Folgendes umfasst: 

einen Tunnel (1 B), der ein zur Front zeigendes 
Ende aufweist, der den Quertrager (5) beruhrt, 
einen ersten seitlichen Schweller (1 CL), der an 
einer Seite des Tunnels (1B) angeordnet ist 
und ein Ende aufweist, das den Quertrager (5) 
beruhrt, und 

einen zweiten seitlichen Schweller (1CR), der 
an der anderen Seite des Tunnels (1B) ange- 
ordnet ist und ein zur Front zeigendes Ende 
aufweist, das den Quertrager (5) beruhrt; und 

wobei mindestens ein Bodenblechabschaitt 
Folgendes umfasst: 

ein erstes Bodenblech (1AL), das zwischen 
dem Tunnel (1B) und dem ersten seitlichen 
Schweller (1CL) angeordnet ist und eine zur 
Front zeigende Kante (70L) aufweist, die min- 
destens teilweise von den zur Front zeigenden 
Enden des Tunnels (1B) und des ersten seitli- 
chen Schwellers (1CL) aus ausgespart ist, um 
eine erste Aussparung (1 RL) formen, die einen 
ersten Zahn (SDL) am Quertrager (5) auf- 
nimmt, und 

ein zweites Bodenblech (1AR), das zwischen 
dem Tunnel (1B) und dem zweiten seitlichen 
Schweller (1 CR) angeordnet ist, um eine zwei- 
te Aussparung (IRR) zu formen, die einen zwei- 
ten Zahn (5DR) am Quertrager (5) aufnimmt. 



Revendications 

1. Structure de carrosserie d'un vehicule, compre- 
nant: 

un plancher extrude (1), englobant: 
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plusieurs elements structuraux (1B, 1CR, 
1 CL) s'etendant dans une direction prati- 
quement longitudinale; et 
au moins une partie de panneau de plan- 
cher (1AR; 1AL) agencee entre les ele- 
ments adjacents (1B, 1CR; 1B : 1CL) des 
elements structuraux (1B, 1CR, 1CL); 

caracterisee en ce que: 

la structure de carrosserie du vehicule com- 
prend en outre une traverse extrudee s'eten- 
dant de maniere transversale et comportant au 
moins une dent (5DR; 5DL); 
les extremites des elements structuraux (1B, 
1C, 1CL) contactent la traverse (5); 
et 

un bord (70R; 70L) de la partie de panneau de 
plancher (1 AR; 1 AL) est au moins en partie evi- 
dee par rapport aux extremites des elements 
structuraux (1 B, 1 CR, 1 CL) pour former un evi- 
demment (1 RR; 1 RL) recevant la dent (5DR; 
5DL). 

Structure de carrosserie de v6hicule selon la reven- 
dication 1, dans laquelle les plusieurs elements 
structuraux comprennent un tunnel (1B) et au 
moins un longeron lateral (1CR; 1CL) espace du 
tunnel. 

Structure de carrosserie de vehicule selon les re- 
vendications 1 ou 2, dans laquelle la traverse (3) 
comprend une section de plancher oblique (5A) 
s'etendant a un angle par rapport a une section de 
paroi (5B). 

Structure de carrosserie de vehicule selon la reven- 
dication 3, dans laquelle la dent (5DR; 5DL) et la 
section de plancher oblique (5A) forment une piece 
monolithique. 

Structure de carrosserie de vehicule selon Tune 
quelconque des revendications precedentes, dans 
laquelle la au moins une dent (SDR; SDL) a une sec- 
tion transversale uniforme le long de la direction 
transversale de la structure de carrosserie du vehi- 
cule. 

Structure de carrosserie de vehicule selon Tune 
quelconque des revendications precedentes, dans 
laquelle chaque evidement (1 RR; 1 RL) et chaque 
dent (5DR; SDL) a une forme pratiquement rectan- 
gulaire ou pratiquement triangulaire. 

Structure de carrosserie de vehicule selon Tune 
quelconque des revendications precedentes, dans 
laquelle une discontinuity de contrainte egale a ze- 
ro est etablie au cours d'un impact. 
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8. Structure de carrosserie de vehicule selon Tune 
quelconque des revendications precedentes, com- 
prenant en outre deux elements lateraux (1 OR, 1 0L) 
connectes a la traverse (5), de maniere pratique- 
ment parallele Pun a I'autre 

9. Structure de carrosserie de vehicule selon Tune 
quelconque des revendications precedentes, com- 
prenant en outre plusieurs elements de renforce- 
ment (20R; 20L) connectes au niveau d'une premie- 
re extremite a la traverse (5), en particulier a la sec- 
tion de plancher oblique (5A) et au niveau d'une 
deuxieme extremite a la partie de panneau de plan- 
cher (1AR; 1AL). 

10. Structure de carrosserie de vehicule selon la reven- 
dication 9, dans laquelle chaque element de renfor- 
cement (20R; 20L) a une rigidite a la flexion reduite 
a partir de la traverse (5), en particulier a partir de 
la section de plancher oblique (5A) vers la partie de 
panneau de plancher (1AR; 1AL). 

11. Structure de carrosserie de vehicule selon les re- 
vendications 9 ou 1 0, dans laquelle chaque element 
de renforcement (20R; 20L) a une surface de sec- 
tion transversale pratiquement uniforme et un profil 
de section transversale pratiquement elliptique au 
niveau d'une extremite et arque au niveau de I'autre 
extremite. 

1 2. Structure de carrosserie de v6hicule selon la reven- 
dication 3, englobant: 

un premier groupe d'elements de renforcement 
(20L), s'etendant dans une direction pratique- 
ment longitudinale et connectes au niveau 
d'une extremite a la section de plancher oblique 
(SA) et au niveau de I'autre extremite a un pre- 
mier panneau de plancher (1 AL) agence entre 
le tunnel (1B) et un premier longeron lateral 
(1CL); et 

un deuxieme groupe d'elements de renforce- 
ment (20R), s'etendant dans une direction pra- 
tiquement longitudinale et connectes au niveau 
d'une extremite a la section de plancher oblique 
(5 A) et au niveau de I'autre extremite a un 
deuxieme panneau de plancher (1 AR) agence 
entre le tunnel (1B) et un deuxieme longeron 
lateral (1CR); 

chaque element de renforcement (20L; 20R) 
ayant de preference une surface de section 
transversale reduite a partir de la section de 
plancher oblique (5A) vers son panneau de 
plancher respectif (1 AL; 1 AR). 

1 3. Structure de carrosserie de vehicule selon la reven- 
dication 12, comprenant en outre: 



une premiere poutre (22FL) s'etendant de ma- 
niere pratiquement transversale et connectant 
le premier groupe d'elements de renforcement 
(20L); et 

5 u ne deuxieme poutre (22FR) s'etendant de ma- 

niere pratiquement transversale et connectant 
le deuxieme groupe d'elements de renforce- 
ment (20R). 

10 14. Structure de carrosserie de vehicule selon la reven- 
dication 2, englobant; 

un premier raccord (40L) connectant une pre- 
miere dent (5DL) a un premier panneau de 
is plancher (1AL) agenc6 entre le tunnel (1B) et 

un premier longeron lateral (1CL) et compor- 
tant une partie d'accouplement (46) et des par- 
ties en saillie (42); et 

un deuxieme raccord (40R) connectant une 
20 deuxieme dent (5DR) a un deuxieme panneau 

de plancher (1 AR) agence entre le tunnel (1 B) 
et le longeron lateral (1CR) et comportant une 
partie d'accouplement (46) et des parties en 
saillie (42); 

25 le premier panneau de plancher (1 AL) compor- 

tant plusieurs canaux (S) s'etendant dans une 
direction pratiquement longitudinale et rece- 
vant les parties en saillie (42) du premier rac- 
cord (40L); 

30 le deuxieme panneau de plancher (1 AR) com- 

portant plusieurs canaux (S) s'etendant dans 
une direction pratiquement longitudinale et re- 
cevant les parties en saillie (42) du deuxieme 
raccord (40R); et 

35 chaque dent (5DL; 5DR) comportant une partie 

de connexion (47) verrouillee a la partie d'ac- 
couplement (46) du raccord respectif (40L; 
40R). 

40 15. Structure de carrosserie de vehicule selon la reven- 
dication 14, dans laquelle les parties en saillie (42) 
comportent chacune une parol superieure pratique- 
ment horizontale, une paroi inferieure pratiquement 
horizontale et une paroi de connexion connectant 

45 la paroi superieure et la paroi inferieure. 

16. Structure de carrosserie de vehicule selon les re- 
vendications 14 ou 15, dans laquelle chacun des 
canaux (S) a une hauteur decanal vertical pratique- 

so ment egale a celle des parties en saillie. 

17. Structure de carrosserie de vehicule selon I'une 
quelconque des revendications 14 a 16, dans la- 
quelle chacun des raccords (40L; 40R) comporte 

55 un arret (43) s'engageant par butee dans le bord du 
panneau de plancher respectif (1 AL; 1 AR). 

18. Structure de carrosserie de vehicule selon I'une 
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quelconque des revendications 14 a 17, dans la- 
quelle chaque partie d'accouplement comporte une 
cavite (46U) dans laquelle est inseree une saillie de 
connexion (47U) de la dent correspondante, la ca- 
vity (46U) d6finissant de preference un centre de 5 
rotation autour duquel la dent correspondante peut 
tourner par rapport au raccord. 

19. Structure de carrosserie de vehicule selon Tune 
quelconque des revendications 14 a 18, dans la- 10 
quelle chaque partie d'accouplement (46) comporte 
une cavite (46L) recevant un element de verrouilla- 

ge (47L) sur la dent correspondante. 

20. Structure de carrosserie de v6hicule selon Tune is 
quelconque des revendications prec£dentes, 

dans laquelle la traverse (5) definit au moins 
en partie un compartiment avant (FC) en coopera- 
tion avec les premier et deuxieme elements Iat6- 
raux(10L, 1 0R), connected chacun a une extr6mite 20 
de la traverse (5); 

la traverse (5) definissant au moins en partie 
un habitacle (PC) agence vers I'arriere du compar- 
timent avant (FC), en cooperation avec le plancher 
extrude (1); 25 

les plusieurs elements structuraux englobant: 

un tunnel (1 B) comportant une extr£mite avant 
contactant la traverse (5); 

un premier longeron lateral (1 CL) agenc6 vers 30 
un cote du tunnel (1B) et comportant une ex- 
tern it6 avant contactant la traverse (5); et 
un deuxieme longeron lateral (1CR) agenc6 
vers I'autre cote du tunnel (1 B) et comportant 
une extr£mite avant contactant la traverse (5); 35 
et 

la au moins une partie de panneau de plancher 
englobant: 

un premier panneau de plancher (1AL) *o 
agence entre le tunnel (1B) et le premier 
longeron lateral (1CL) et comportant un 
bord avant (70L), evide au moins en partie 
par rapport aux extr£mit6s avant du tunnel 
(1B) et au premier longeron lateral (1CL) *s 
pour former un premier evidement (1RL) 
recevant une premiere dent (SDL) sur la 
traverse (5); et 

un deuxieme panneau de plancher (1AR) 
agence entre le tunnel (1 B) et le deuxieme so 
longeron lateral (1 CR) pour former un 
deuxieme evidement (1 RR) recevant une 
deuxieme dent (SDR) sur la traverse (5). 
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